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(57) ABSTRACT

A lens assembly of a camera module mounted 1n a small
portable device includes a body receiving at least one lens and
having a hole at one side, a screw member 1nserted 1n the hole
in a direction substantially parallel to an optical axis, a sup-
port boss provided at the other side of the body and including
a coupling hole formed 1n a direction substantially parallel to
the optical axis, and a guide groove formed at one side of a
side surface of the support boss, a shait coupled with the
coupling hole of the support boss and guiding a movement of
the body, and a guide member having one side elastically and
tightly attached to the screw member and moved by rotation
of the screw member, and the other side coupled with the shatt
to be movable along the guide groove and moving the body
along the optical axis.

5> Claims, 4 Drawing Sheets
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LENS ASSEMBLY OF CAMERA MODULLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the priority of Korean Patent
Application No. 2008-67617 filed on Jul. 11, 2008, 1n the

Korean Intellectual Property Office, the disclosure of which 1s
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a lens assembly of a camera
module, and more particularly, to a lens assembly of a camera
module, which can be mounted 1n a small portable device
such as a mobile communication terminal.

2. Description of the Related Art

Recently, a small camera module has been applied to a
portable mobile communication device such as a camera
phone, a personal digital assistant (PDA) and a smart phone,
and a variety of information technology (IT) devices. As those
devices become smaller and slimmer, the camera module 1s
also being mimaturized.

The camera module includes an image sensor as a main
component, such as a charge coupled device (CCD) or a
complementary metal-oxide semiconductor (CMOS). The
image sensor captures an image ol an object, and 1image data
1s stored on a memory of a device. The stored data 1s output as
an 1mage through a display medium such as a liquid crystal
display device (LCD) 1n a device or a monitor of a personal
computer (PC).

A high-performance camera module having an auto-focus
function, a zoom function and the like 1s being mounted 1n a
small electronic device such as a mobile communication ter-
minal.

FIGS. 1 and 2 illustrate a zoom lens barrel assembly
employedin a related art digital camera device. Limitations 1n
mimaturizing the camera module being mounted 1n the small
portable device can be described using the zoom lens barrel
assembly although they may be considered different in terms
of an 1nvention field.

The zoom lens barrel assembly of the related art digital
camera device 1s disclosed in Korean Patent Publication No.
2007-0121304.

As shown i FIGS. 1 and 2, the zoom lens barrel assembly
mounted 1n the related art digital camera device includes a
movable lens group 102 including a lens 200, a clip mecha-
nism 212, and a lead screw 116.

Holes 202 and 203 are formed at one side of the movable
lens group 102. A shait 112 is 1nserted 1n the holes 202 and
204 to guide the movable lens group 102 1n an optical axis
direction.

The clip mechanism 212 is coupled to a clip coupling part
208, and a screw coupling part 308 1s coupled with the lead
screw 116.

A screw thread 214 1s formed on the screw coupling part
214 to be engaged with the lead screw 116.

As shown 1n FIG. 2, a torsion spring 216 1s inserted in
spring guide walls 302 formed at the clip mechanism 212. The
torsion spring 216 has one foot 217 supported by an inner end
of the clip coupling part 208, and the other foot 215 supported
by a boss 306 of the clip mechanism 2135. Thus, the screw
coupling part 308 1s tightly attached to the lead screw 116 by
an elastic force of the torsion spring 216.

The torsion spring 216 of the lens barrel assembly of FIGS.
1 and 2 provides an elastic force to firmly engage the clip
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mechanism 212 with the lead screw 116. For this reason,
without the torsion spring 216, lens driving may be 1mpos-
sible. Thus, the torsion spring 216 may be considered essen-
tial for driving of the lens barrel assembly.

In the case of the lens barrel assembly used 1n the digital
camera device of FIGS. 1 and 2, there 1s no need to miniatur-
1ze the torsion spring 216 because the digital camera device
has a much greater size than a camera module mounted 1n a
mobile communication terminal or the like. However, to
manufacture a similar lens barrel assembly for the camera
module of the mobile communication terminal, a torsion
spring needs to be very small because of such a small size of
the camera module.

For smaller mobile communication terminals, 1t 1S neces-
sary to use smaller torsion springs. In this case, the torsion
springs become so small that they cannot be observed with the
naked eye.

However, 1t 1s impossible to manufacture such small tor-
sion springs. Even 11 1t 1s possible, the torsion springs fail to
provide a sulficient elastic force.

Therefore, there 1s a need for a camera module that can be
miniaturized and drive a lens without a torsion spring.

SUMMARY OF THE INVENTION

An aspect of the present invention provides a lens assembly
of a camera module, which can allow the camera module to
have a small size suitable for a mobile communication termi-
nal or the like by not using a torsion spring, and achieve
suificient operational reliability without the torsion spring.

According to an aspect of the present invention, there 1s
provided a lens assembly of a camera module mounted i1n a
small portable device, including: a body receiving at least one
lens and having a hole at one side; a screw member 1nserted 1n
the hole 1n a direction substantially parallel to an optical axis;
a support boss provided at the other side of the body and
including a coupling hole formed in a direction substantially
parallel to the optical axis, and a gmide groove formed at one
side of a side surface of the support boss; a shaft coupled with
the coupling hole of the support boss and guiding a movement
of the body; and a guide member having one side elastically
and tightly attached to the screw member and moved by
rotation of the screw member, and the other side coupled with
the shait to be movable along the guide groove and moving
the body along the optical axis.

The guide member may include: a body part; a fixed sup-
port part extending from the body part and including a guide
protrusion engaged with the screw member; and an elastic
support portion extending from the fixed support part and
providing an elastic force to tightly attach the fixed support
part to the screw member.

The elastic support part may include a plurality of elastic
support parts extending from the fixed support part.

The guide member may further include: a flange part
extending from the body part and having a through hole
inserted in the support boss such that the shaft passes through
the through hole; and a neck part connecting the flange part
with the body part and moving along the guide groove.

The elastic support part may include: a fixed portion
extending from the fixed support part to be fixed; and an
clastic portion extending from the fixed portion and provided
to be elastically movable.

A distance between an end of the elastic portion and the
fixed support part may be smaller than a diameter of the screw
member. Thus, when the screw member 1s provided between
the fixed support part and the elastic portion, the elastic por-
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tion tightly attaches the screw member to the fixed support
part with an elastic force thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and- other aspects, features and other advan-
tages of the present invention will be more clearly understood

from the following detailed description taken 1n conjunction
with the accompanying drawings, 1n which:
FIGS. 1 and 2 are views illustrating a structure of a lens
barrel assembly used in a related art digital camera device;
FI1G. 3 1s a perspective view of a lens assembly of a camera
module mounted 1n a small portable device, according to an
exemplary embodiment of the present invention;

FI1G. 4 1s an exploded perspective view of the lens assembly
of FIG. 3; and
FIGS. 5SA and 5B 1illustrate coupling relations between a

guide member and a screw member according to the embodi-
ment of FIG. 4.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Exemplary embodiments of the present invention will now
be described in detail with reference to the accompanying,
drawings.

FI1G. 3 1s aperspective view of a lens assembly of a camera
module according to an exemplary embodiment of the present
invention. FI1G. 4 1s an exploded perspective view of the lens

assembly of FIG. 3. FIGS. 5A and 3B illustrate a guide
member of FIG. 4.

As shown 1n FIGS. 3 and 4, the lens assembly of the camera
module according to the exemplary embodiment of the
present mnvention 1s a lens assembly that 1s used for a camera
module mounted 1n a mobile communication terminal, for
example, a small portable device such as a portable phone or
a personal portable communication device (e.g., a personal
digital assistance (PDA)).

The camera module includes a plurality of lens assemblies.
The plurality of lens assemblies may include fixed lens
assemblies, and movable lens assemblies which can move 1n
an optical axis direction. Alternatively, all of the lens assem-
blies may be provided as movable lens assemblies.

Moving the lens assemblies 1n the optical axis direction 1s
for an auto-focus function or a zoom function.

The lens assembly of FIGS. 3 and 4 represents one of the
above lens assemblies.

As shown 1n FIGS. 3 and 4, the lens assembly of the camera
module according to the exemplary embodiment of the
present mvention cludes a body 10 receiving a lens 20, a
screw member 30 and a guide member 60 moving the body
10, a support shait 14 supporting and guiding the body 10, and
a support groove 12 receiving the support shait 14.

The lens assembly includes a support boss 40 at one side of
the body 10. The support boss 40 1s coupled with a shait 50,

and provides support for the guide member 60 to be movably
coupled with the shatt 50.

The support shait 14 is fixedly provided, and the support
groove 12 formed at the body 10 1s mserted onto the support
shaft 14 to slide and guide a movement of the body 10.

The support shait 14 also guides a movement of another
lens assembly and serves to support all the lens assemblies of
the camera module.

The shait 50 1s provided substantially diagonally to the
support shaft 14, and guides and supports the movement of
the body 10.

10

15

20

25

30

35

40

45

50

55

60

65

4

That 1s, the shait 50 and the support shaft 14 diagonally
support the body 10 and guide the movement of the body 10.

The shatt 50 1s coupled with the support boss 40. The shaft
50 may be fixedly coupled with a coupling hole 42 of the
support boss 40. Alternatively, the shait 50 may be movably
coupled with the coupling hole 42 such that the support boss
40 can shide along the shaft 50.

The support boss 40 includes the coupling hole 42 formed
in an optical axis direction, and a guide groove 44 formed at
one side of 1ts side surface.

The guide groove 44 guides the guide member 60 to move
along the guide groove 44.

A hole 16 1s formed at a portion of the body 10 spaced apart
from the support boss 40 at a predetermined distance. The
screw member 30 1s inserted 1n the hole 16. The screw mem-
ber 30 has a screw thread around 1ts surface.

Although not shown, the screw member 30 1s connected to
a predetermined driving device and thus can be rotated.

Like the support shait 14 and the shaft 50, the screw mem-
ber 30 1s provided substantially parallel to the optical axis
direction.

The guide member 60 has one side coupled with the sup-
port boss 40 and supported by the shait 50, and the other side
coupled with the screw member 30. Thus, as the screw mem-
ber 30 1s rotated, the guide member 60 moves in the optical
axis direction to guide the movement of the body 10.

As shown m FIGS. 4 and 5, the guide member 60 may
include a body part 61, a fixed support part 62, elastic support
parts 64a and 64b, and a tlange part 66.

The fixed support part 62 extends from the body part 61,
and may have a guide protrusion 62a on its inner surface to be
engaged with the screw member 30.

The elastic support parts 64a and 645 extend from the fixed
support part 62, and provide an elastic force to tightly attach
the fixed support part 62 to the screw member 30.

The flange part 66 has a though hole 67, and 1s inserted 1n
the support boss 40 such that the shait 50 can be inserted 1n the
through hole 67.

The guide member 60 1ncludes a neck part 61a connecting,
the body part 61 with the flange part 66. When the flange part
66 1s 1inserted 1n the support boss 40, the neck part 61a passes
through the guide groove 44. The neck part 61a may be
movable along the guide groove 44.

By providing the neck part 61a to be movable 1n the guide
groove 44, a small portable device provided with the camera
module can flexibly cope with external impact being applied
thereto.

The coupling relation between the guide member 60 and
the screw member 30 will now be described in more detail
with reference to FIGS. SA and 5B.

Referring to FIGS. SA and 5B, the elastic support part 64
includes a fixed portion 63 extending from the fixed support
part 62, and an elastic portion 65 extending from the fixed
portion 63 to be elastically movable.

As shown 1 FIG. SA, the elastic portion 65 bends toward
the fixed support part 62. For the coupling with the screw
member 30, the elastic portion 65 needs to bend outwardly 1n
a direction of an arrow @ of FIG. 5B. When the screw ember
301s coupled with the guide member 60, the elastic portion 65
provides an elastic force 1n a direction of an arrow (b) of FIG.
5B.

The elastic force applied 1n the direction of the arrow @
tightly attaches the fixed support part 62 to the screw member
30. While the screw member 30 rotates, the elastic portion 64
continuously applies the elastic force for the tight attachment,
thereby moving the fixed support part 62 along the screw
member 30.
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An operation of the lens assembly of the camera module
according to an exemplary embodiment of the present mnven-
tion will now be described with reference to FIGS. 3 through
5.

When a predetermined signal 1s applied for auto-focusing
or zooming, the driving device (not shown) operates to rotate
the screw member 30.

As the screw member 30 1s rotated, the fixed support part
62 of the guide member 60 moves along the screw member 30
in an optical axis direction because the fixed support part 62
1s engaged with the screw member 30 by 1ts guide protrusion
62a.

The elastic portion 65 of the elastic support part 64 of the
guide member 60 pushes the screw member 30 with 1ts elastic
force, and the elastic portion 65 1s connected with the fixed
support part 62 through the fixed portion 63. Accordingly, the
fixed support part 62 can be continuously tightly attached to
the screw member 30.

As the guide member 60 moves 1n the optical axis direc-
tion, a driving force 1s also applied to the flange part 66 of the
guide member 60 1nserted in the support boss 40, thereby
moving the body 10 1n the optical axis direction.

When external impact 1s applied, the guide member 60 can
move to absorb the external impact because the neck part 61a
of the guide member 60 can move along the guide groove 44
ol the support boss 40.

Accordingly, the damage to the-guide member 60 caused
by the external impact can be easily prevented.

The lens assembly of the camera module includes the elas-
tic support part at the guide member as a substitute for a
torsion spring of a lens assembly of a related art digital cam-
era device. The elastic support part provides a support force
from 1ts elastic force, and the guide member 1s configured to
be movable along the guide groove of the support boss, so that
the external impact can be absorbed.

In the lens assembly according to the present invention, the
guide member and the support boss sufliciently perform func-
tions of the related art torsion spring, and thus the torsion
spring 1s unnecessary. Thus, the lens assembly can be minia-
turized.

The lens assembly of the camera module mounted in the
small portable device does not require a separate elastic unit
such as a torsion spring, so that it can have a small size
suitable for a small portable device such as a mobile commu-
nication terminal. Also, the lens assembly according to the
present invention can achieve good operational performance
without a separate elastic-force providing unit. As the struc-
ture of the camera module 1s simplified, an assembly process
1s facilitated, and manufacturing cost and time can be saved.

While the present invention has been shown and described
in connection with the exemplary embodiments, 1t will be
apparent to those skilled in the art that modifications and
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variations can be made without departing from the spirit and
scope of the invention as defined by the appended claims.

What 1s claimed 1s:

1. A lens assembly of a camera module mounted 1n a small
portable device, the lens assembly comprising:

a body receiving at least one lens and having a hole at one

side;
a screw member inserted 1n the hole 1n a direction substan-
tially parallel to an optical axis;
a support boss provided at an other side of the body and
including a coupling hole formed in a direction substan-
tially parallel to the optical axis, and a guide groove
formed at one side of a side surface of the support boss;
a shaft coupled with the coupling hole of the support boss
and guiding a movement of the body; and
a guide member comprising
one side elastically and tightly attached to the screw
member and moved by rotation of the screw member,

an other side coupled with the shaft to be movable along
the guide groove and moving the body along the opti-
cal axis,

a body part,

a fixed support part extending from the body part and
including a guide protrusion engaged with the screw
member, and

an elastic support portion extending from the fixed sup-
port part and providing an elastic force to tightly
attach the fixed support part to the screw member.

2. The lens assembly of claim 1, wherein the elastic support
part comprises a plurality of elastic support parts extending
from the fixed support part.

3. The lens assembly of claim 1, wherein the guide member
further comprises:

a flange part extending from the body part and having a
through hole inserted in the support boss such that the
shaft passes through the through hole; and

a neck part connecting the flange part with the body part
and provided to move along the guide groove.

4. The lens assembly of claim 1, wherein the elastic support

part comprises:

a fixed portion extending from the fixed support part to be
fixed; and

an elastic portion extending from the fixed portion and
provided to be elastically movable.

5. The lens assembly of claim 4, wherein a distance
between an end of the elastic portion and the fixed support
part 1s smaller than a diameter of the screw member such that
when the screw member 1s provided between the fixed sup-
port part and the elastic portion, the elastic portion tightly
attaches the screw member to the fixed support part with an
clastic force thereof.
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